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CTPOEHHE XEJIMUEPAJIbHbIX CEHCMJ1J1 
MKCOflOBbIX KJ1ELUEPI HAEMAPHYSALIS PUNCTATA 
M IXODES PERSULCATUS 


C. H. ,H,aHHjioB 


MeTo^aMH pacTpOBOH h npocBeqHBaiomeH ajieKTpOHHOH mhkpockoiihh H 3yqeHbi xejinuepajibHbie 
ceHCHjuibi HKCOAOBbix Kjiemefi Haemaphysalis punctata h Ixodes persulcatus. B Ka^on xejinuepe 
H. punctata o6Hapy>KeHO 11 ceHcn/ui, b KOTopbix b oftmefi cjio>khocth 29 qyBCTBHTejibHbix KJieTOK, 
h y /. persulcatus — 12 ceHCHJUi c 34 qyBCTBHTejibHbiMH KJieTKaMH . 


HacTonman rjiaBa HBAneTCH npoAOA>KeHHeM cepnn pa6oT (XlaHHAOB, 1987a, 
19876), nocBHiueHHbix H3yqeHHio CTpoeHHH xejinuepajibHbix cchchaa hkcoaha, 
HrpaKDmHx Ba>KHyio pojib b nniueBOM noBeAeHHH KjiemeH (Waladde, Rice, 1977). 
K HacTonmeMy BpeMeHH hmciotch CBeAeHHH o CTpoeHHH xejinuepajibHbix cchchaa 
y Boophilus microplus (Waladde, Rice, 1977, 1982), Dermacentor variabilis 
(Sonenshine e. a., 1984) h Hyalomma asiaticum (^Uhhjiob, 1987a, 19876). B AaH- 

HOH pa60Te MbI npHBOAHM pe3yjlbTaTbI HCCAeAOBaHHH MeTO^aMH 3AeKTpOHHOH MHKpO- 

CKonHH CTpoeHHH xejinuepajibHbix ceHCHJiJi hkcoaobhx KAemeft Haemaphysalis 
punctata w Ixodes persulcatus. MaTepHajioM aah pa6oTbi nocjiy>KHjiH caMKH 
H. punctata H3 KyjibTypbi jia6opaTopHH napa3HTOjiorHH 3HHa AH CCCP, caMUbi 
h caMKH /. persulcatus , co6paHHbie b oKpecTHocTnx JleHHHrpaAa. MeTOAHKa HCCAe- 
AOBaHHH onncaHa b npeAbiAymen CTaTbe (XUhhjiob, 19876). 

TepMHHOAorHH. npn nepBOHanaAbHOM onncaHHH xeAHuepaAbHbix cchchaa 
y B. microplus (Waladde, Rice, 1977) h D. variabilis (Sonenshine e. a., 1984) 
aBTopbi BBejiH aah hhx Ha3BaHHH, ocHOBaHHbie Ha BHeuiHeM BHAe. npn H3yqeHHH 
xeAHuepaAbHbix cchchaa y 6oAee uinpoKoro Kpyra hkcoaha Mbi o6Hapy>KHjiH, hto 
roMOAornqHbie ceHCHAAbi y pa3Hbix bhaob BHeniHe MoryT pa3AHqaTbcn. llosTOMy 
Mbi BBOAHM Ha3BaHHH RJlft 3THX CCHCHAA (CM. Ta6AHUy), OCHOBaHHbie Ha npH3HaKaX, 
KOTopbie HeH3MeHHbi y Bcex H3yqeHHbix bhaob — 3to yjibTpacTpyKTypHbie npH3HaKH 
H nOAO>KeHHe CeHCHAAbi. TAe 3TO B03M0>KH0, B Ha3BaHHHX CCHCHAA OTpa>KeHa HX 
cJ)yHKUHH. Tan, o (J)yHKUHH MexaHopeuenTopHbix cchchaa AOCTaToqHo onpeAejieHHo 
mo>kho cyAHTb no hx yjibTpacrpyKType. 3Aecb ochobhum npH3HaKOM hbahctch 
HajiHqne Tpy6qaToro TeAbua b anHKaAbHOH qacTH achaphtb, hto xapaKTepHO aah 
MexaHopeuenTopHbix kactok (Thurm, 1964). B xeAHuepax hkcoaobhx KAemeft 
HMeiOTcn TpH MexaHopeuenTopHbie ceHCHAAbi: anHKaAbHan MexaHopeuenTopHan 
{AM), MeAnaAbHan MexaHopeuenTopHan (MM), AaTepaAbHan MexaHopeuenTopHan 
(JIM). Ha3BaHHH 3thx ceHCHAA onpeAeAeHbi (j)yHKUHefi h noAO>KeHHeM b xeAHuepax. 
OcTaAbHbie ceHCHAAbi Ha3BaHbi no CTpoeHHio KyTHKyAHpHbix OTAeAOB: nopncTan 
ceHCHAAa (HC), qyBCTBHTeAbHbie hmkh (¥>7) noABH>KHoro h HenoABH>KHoro 
naAbueB. 

Pe3yAbTaTbi h o6cy)K AeH ne. B Ashhoh pa6oTe Mbi paccM aTpHBaeM 
TOAbKo CTpoeHne BocnpHHHMaioiuHx annapaTOB xeAHuepaAbHbix cchchaa, KOTopbie 
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Ha3BaHHH h o6o3HaMeHHH xejiHuepajibHbix ceHCHjiji 


Ha3BaHHH H o6o3HaMeHHH, 
npHHHTbie b HacToameft pa6oTe 

Waladde, Rice, 1977 

( 

Sonenshine e. a., 1984 

Ashhjiob, 

19876 

AnHKajibHan MexaHopeuenTopHan 
ceHCHjijia, AM 

Papilla, pap. 

Conelike depression, CD 

CD 

Me^HajibHaH MexaHopeuenTopHan 
ceHCHjijia, MM 

JlaTepajibHan MexaHopeuenTop- 
Han ceHCHjijia, JIM 


Platelike sensillum, PL. S 

PL. S 

LS 

FIopHCTan ceHCHjijia, FlC 

Pit sensillum 1, ps 1 

Pit sensillum 2, ps2 

Pit sensillum 1, PS-1 

PS-1 

UyBCTBHTejibHbie hmkh iioabh>k- 
Horo najibua, UH 
UyBCTBHTejibHbie hmkh Heno£BH>K- 
Horo najibua, UH 

Pit sensillum 2, PS-2 

PS-2 


onpe^ejiHiOT MOAajibHOCTb nocjieAHHx. BocnpHHHMaiomHH annapaT BKjuoqaeT b ce 6 n 
KyTHKyjlHpHblH OT^ejl H AHCTajIbHbie qaCTH J\eUJXpWTOB qyBCTBHTejlbHblX KJieTOK. 

B Ka>KAoft xejiHuepe cbmkh H. punctata o6Hapy>KeHO 11 ceHCHJiJi, b cocTaB 
KOTOpbIX BXOA^T B oOlUeft CJIO>KHOCTH 29 qyBCTBHTejlbHblX KJieTOK (pHC. 1; 2, 1 — 8 \ 
CM. BKJ1.) . 

B 3y6ue noABH>KHoro najibua pacnojio>KeHbi BOcnpHHHMaiomHe annapaTbi 5 ceH- 
chjiji: AM, FlC h 3 (pnc. 1; 2, 1 — 5). 

CeHCHjiJia AM BHeuiHe HMeeT bha nopbi luhphhoh 0.4 mkm (pnc. 2, 2). KyTHKy- 
jinpHbift oT^eji ceHCHjuibi npeACTaBjineT co6oh kopotkhh CTeputeHb unjiHHApHqecKOH 
(})OpMbI, BAaiOLUMHCH B nOJIOCTb naJIbUa H OKpymeHHblH KyTHKyjIHpHbIM BOpOTHHqKOM 
(pnc. 1). B ueHTpe KyTHKyjinpHoro OTAejia HMeeTcn nopoBHAHoe yrjiyOjieHne. 
K CTep>KHio KpenHTCH AeHApnTbi 2 MexaHopeuenTopHbix KJieTOK (pnc. 1; 2, 4). 
ZJeHApHTbi OKpy>KeHbi oSmefi ckojiohohahoh oOojioqKon h coAepucaT TpyOqaTbie 
Tejibua pa3Horo CTpoeHHH : oaho coAep>KHT okojio 250 MHKpoTpyfioqeK, coeAHHeHHbix 
ajieKTpoHHonjioTHbiM BemecTBOM, Apyroe coaop>kht okojio 50 MHKpoTpyOoqeK 6e3 
SAeKTpOHHonjiOTHoro BemecTBa. 

CeHCHJiAa 77 C BHeuiHe HMeeT bha yrjiygjieHHH luhphhoh 1.2 mkm c nopaMH Ha jxue 
(pnc. 1; 2 ,2,3). IllHpHHa nop okojio 0. 1 mkm, hx uhcjio b ceHCHJiJie FJC y HCCJieAOBaH- 
Hbix 3 K 3 eMnjiHpoB H. punctata KOJieOjieTcu ot 7 ao 30. Ilopbi hmciot pa 3 Hyio (j)opMy 
h pacnojio>KeHbi 6e3 onpeAejieHHoro nopnAKa. Ohh BeAyT b ceTb KaHajibueB, oupy- 
>KaiomHx anHKajibHyio qacTb aohaphtb eAHHCTBeHHOH qyBCTBHTejibHOH kjictkh b ceH- 
CHJijie. riojiocTb KaHajibueB He cooOmaeTcu c achaphtom. IlpoKCHMajibHee KaHajib¬ 
ueB KyTHKyjiHpHbiH OTAeji o6pa3yeT bopothhuok, BAaioiunHcu b nojiocTb najibua 
h oxBaTbmaiomHH CKOJionoHAHyio oOojioqKy AeHApHTa (pnc. 2, 5). Me>KAy aghaph- 
tom h CKOJionoHAHOH oOojioukoh HMeeTcu 3HaqHTejibHoe npocTpaHCTBO, 3anojiHeHHoe 
(})HjiaMeHTaMH. 

CeHCHjuibi noABH>KHoro najibua BHeuiHe HMeiOT bha yrjiyOjieHHH luhphhoh 
okojio 0.3 mkm (pnc. 1; 2, 2). Hx KyTHKyjiupHbie OTAejibi npeACTaBjiniOT co6oh Ka- 
Hajibi b KyTHKyjie, OTupbiBaiomnecH Hapy>Ky. B nojiocTb najibua KyTHKyjinpHbie 
OTAejibi npOAOJl>KaK)TCH B BHAe BOpOTHHHKOB, OXBaTblBaiOLUHX CKOJIOnOHAHbie 060 - 
jiohkh aohaphtob (pnc. 2, 4). CeHCHjuibi ¥>7 noABH>KHoro najibua coAep>KaT 2, 4 
h 5 qyBCTBHTejlbHblX KJieTOK. /leHApHTbi Bcex KJieTOK HMeiOT cxoAHoe CTpoeHHe: 
OHH He BeTBHTCH H paBHOMepHO 3anOJIHeHbI MHKpOTpyOoqKaMH. 

B ocHOBaHHH noABH>KHoro najibua c MeAnajibHOH CTopoHbi pacnojio>KeH Boc¬ 
npHHHMaiomHH annapaT ceHCHjuibi MM, HHHepBHpyeMOH 2 MexaHopeuenTopHbiMH 
KjieTKaMH (pnc. 2, 7). BHeuiHe ceHCHjijia HMeeT bha Majio3aMeTHoro yrjiyOjieHHH. 
KyTHKyjinpHbiH OTAeji ceHCHjuibi npeACTaBjieH yqacTKOM KyTHKyjibi, jie>KamHM Ha- 
npOTHB OKOHqaHHH A^HApHTOB (pHC. 2, 6) . B 3TOM MeCTe nOA 3nHKyTHKyjlOH HMeeTCH 
ryOqaTbiH cjioh. Tpy 6 qaTbie Tejibua b aohaphtbx HMeiOT Tauoe >Ke CTpoeHHe, KaK 
b ceHCHJiJie AM. 
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Phc. 1. CTpoeHHe BOcnpHHHMaiomHx annapaTOB ceHCHjm b 3y6ue noABH>KHoro najibua xejinuepbi 

H. punctata. 

AM — ariMKajibHaa MexaHopeuenTOpHan ceHCHJiJia; e — bopothhmok; d — aeHapHT; n — nopa; 77 C — nopHCTaa 
ceHCHJiJia; co — CKOJionoHAHan o6ojioqKa; tt — Tpy6qaToe Tejibue; (j) — (J)HJiaMeHTbi; — qyBCTBHTejibHan HMKa. 


C jiaTepajibHOH CTopoHbi ocHOBaHHH noABH>KHoro najibua pacnojio>KeH Bocnpn- 
HHMaiomHH annapaT ceHCHJijibi JIM , BHeuiHe HMeiomnn bha nopbi uihphhoh 0.3 mkm 
(pHC. 2, 1, 7). CeHCHJiJiy HHHepBHpyeT 1 MexaHopeuenTopHan KjieTKa. YjibTpa- 
CTpyKTypa stoh ceHCHJijibi onoHuaTeAbHo He BbincHeHa. 

B HenoABH>KHOM najibue pacnojio>KeHbi BOcnpnHHMaiomHe annapaTbi 4 ceH- 
CHAA (pHC. 2, 5), KOTOpbie HHHepBHpyiOT 1, 2, 4 H 5 HyBCTBHTejlbHblX KJieTOK. 
BHeuiHHX npoHBjieHHH 3thx ceHCHjiJi He o6Hapy>KeHO. Flo yjibTpacTpyKType ohh 
cxoahu c ceHCHJijiaMH */>7 noABH>KHoro najibua. 

B Ka>KAOH xejiHuepe caMUOB h caMOK I. persulcatus o6Hapy>KeHo 12 ceHCHAA, 
B COCTaB KOTOpbIX BXOAHT B O6me0 CAO>KHOCTH 34 UyBCTBHTeAbHbie KJieTKH (pHC. 3, 

1, 2\ 4, 1 —7; cm. bkji.) . 

B 3y6ue noABH>KHoro najibua pacnojio>KeHbi BOcnpHHHMaiomHe annapaTbi 5 ceH- 
chjiji: AM, flC h 3 *JfI (pnc. 3, /; 4, 2, 4). CeHCHJiJia AM BHeuiHe HMeeT bha nopbi 
HinpUHOH 0.2 MKM (pHC. 4, 2). KyTHKyAHpHblH OTAeJI CeHCHAAbI npeACTaBAHeT co6on 
CTep>KeHb UHJIHHApHHeCKOH (J)OpMbI, BAaiOLUHHCH OT nOBepXHOCTH B nOJIOCTb naAbUa 
H OKpy>KeHHbIH BOpOTHHHKOM (pHC. 3, /). B UeHTpe CTep>KHH HMeeTCH nopOBHAHOe 
yrAyO^eHne. Memjxy CTep>KHeM n bopothhukom pacnoAO>KeH ryOnaTbin caoh. CeH- 
CHAAy HHHepBHpyiOT 2 MexaHopeuenTopHbie KJieTKH, achaphth KOTopbix coAcp>KaT 
TpyOnaTbie TeAbua (pnc. 4, 4). 

CeHCHAAa TIC BHeuiHe He pa 3 AHUHMa. Ha cpe 3 ax b ee KyTHKyAnpHOM OTAeAe 
3aMeTHbi KaHaAbUbi, onpyTKaiomne anunaAbHyio uacTb ACHApHTa — eAHHCTBeHHOH 
UyBCTBHTeAbHOH KAeTKH B CeHCHAAe. Me>KAy AeHApHTOM H CKOAOnOHAHOH 06 OAOUKOH 
HMeeTcn 3HauHTeAbHoe npocTpaHCTBO, coAep>Kamee (j)HAaMeHTbi (pnc. 4, 5). 

CeHCHAAbi noABH>KHoro naAbua HMeiOT bha HeOoAbuinx yiyiyOAeHHH paaom 
c ceHCHAAOH AM (pnc. 4, 2). KyTHKyAnpHbie otacah 3 thx cchchaa npeACTaB- 
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Phc. 3. XejiHuepajibHbie ceHCHJiJibi I. persulcatus. 

1 — ceHCHjijia AM; 2 — ceHcnjuia JIM; qm , — bojiokhhct3h MeM6paHa. 

OcTajibHbie o6o3HaqeHHH, KaK Ha pnc. 1 h 2. 

jihiot co6oh KaHajibi b KyTHKyjie, OTKpbmaiomHecH Hapy>Ky. CeHCHJiJibi noABH>K- 
Horo najibua C0Aep>KaT 2, 4 h 5 MyBCTBHTejibHbix KjieTOK, achaphtm KOTopbix HMeiOT 
cxojuioe cTpoemie — ohh He bctbhtch h paBHOMepHO 3anojiHeHbi MHKpoTpy6onKaMH 
(pnc. 4, 4). 

B ocHOBaHHH noABH>KHoro najibua c MeAnaAbHOH CTopoHbi pacnojio>KeH Bocnpn- 
HHMaiomHH annapaT ceHCHJiJibi MM, HHHepBHpyeMOH 2 MexaHopeuenTopHbiMH 
KjieTKaMH (pnc. 4, 1 , 6 ). BHeuiHe ceHCHjuia HMeeT bha yrjiy6jieHHH uihphhoh 1 mkm. 
B 3tom MecTe Memjiy KOHuaMH achaphtob, coAep>KamHx Tpy6naTbie Tejibua, h snHKy- 
THKyjiOH jie>KHT ry6naTbiH cjioh. HanpoTHB achaphtob snHKyTHKyjia o6pa3yeT 
BbipocT, BAaiomHHCH b ry6naTbiH cjioh. 

C jiaTepajibHOH CTopoHbi ocHOBaHHH noABHH<Horo najibua pacnoAO>KeH Bocnpn- 
HHMaiomHH annapaT ceHCHJiJibi JIM , BHeuiHe HMeiomen bh a onopbi uihphhoh 0.6 mkm 
(pnc. 2, 2\ 4, 3). B ceHcnjuie 1 MexaHopeueuropHan KjieTKa. KoHeu AeHApnTa, 
coAepn^amHH TpyOnaToe Tejibue, noABeuieH Ha bojiokhhctoh MeMOpaHe b KOHue 
KaHajia b KyTHKyjie najibua. AnHKajibHbiH KOHeu AeHApnTa npnjieraeT k ry6naTOMy 
cjioio, jie>KameMy noA snHKyTHKyjiOH. 

B HenoABHH^HOM najibue pacnojio>KeHbi BOcnpHHHMaiomHe annapaTbi 5 ceH- 
chjiji (pnc. 4, 7). Hx KyTHKyjinpHbie OT^ejibi HaxoAflTcn bo btopom ot ocHOBaHHH 
najibua 3y6ue h npeACTaBjiniOT co6oh KaHajibi b KyTHKyjie, cooOmaiomHecH c BHeui- 
HeH cpeAOH. BHeuiHHx nponBjieHHH 3thx ceHCHjiji He o6Hapyn<eHO. CeHCHJiJibi 
HenoABH>KHoro najibua C0Aep>KaT 2, 2, 4, 4 h 5 nyBCTBHTejibHbix kjictok (pnc. 4, 7). 

CpaBHeHHe xejinuepajibHbix ceHCHJui H. punctata h /. persulcatus c TaKOBbiMH 
y paHee H3yneHHbix bhaob hkcoaha B. microplus (Waladde, Rice, 1977, 1982), 
D. variabilis (Sonenshine e. a., 1984) h H. asiaticum (TlaHHjioB, 1987a, 19876) 
no3BOjineT c^ejiaTb HeKOTOpbie BbiBOAbi. B 3y6ue noABH>KHoro najibua xejiHuep Bcex 
3thx bhaob HaxoAHTCH BOcnpHHHMaiomHe annapaTbi 5 ceHCHJui, KOTopbie HMeiOT 
CXOAHOe CTpOeHHe H HHHepBHpyiOTCH OAHHaKOBbIM HHCJIOM MyBCTBHTeAbHbIX KAeTOKI 
AM — 2 KJieTKH, 77 C — 1 KAeTKa, — 2, 4 h 5 KJieTOK. CeHCHAAa 77 C npeAnoAO- 
>KHTeAbHO HBJineTcn ocmo- hah TepMopeuenTOpOM (Waladde, Rice, 1977). TXah 
CeHCHAA *7)7 3AeKTpo4)H3HOAOrHHeCKH nOKa3aHa (JiyHKUHH KOHTaKTHOH xeMopeuen- 
Uhh (Waladde, Rice, 1977, 1982). CeHCHAAbi noABH>KHoro naAbua nepBOHa- 
naAbHO npH o6Hapy>KeHHH hx y B. microplus (Waladde, Rice, 1977) onncaHbi KaK 
OAHa ceHCHAAa, ohcbhaho, H3-3a 6ah3koto pacnoAO>KeHHH. IlocAe noApo6Horo 
H3yneHHH HX CTpOeHHH MbI npHHIAH K BbIBOAy, HTO 3AGCb 3 OTAeAbHbie CeHCHAAbi, 
Tax KaK Ka>KAan H3 hhx HMeeT OTACAbHbie odepTOHHbie kactkh, OTAeAbHyio ckoao- 
noHAHyio o6oAOHKy h hx achaphtm coodiuaiOTcn c BHeuiHeii cpeAOH nepe3 OTAeAbHbiH 
KaHaA b KyTHKyAe. 

y Bcex H3yneHHbIX BHAOB C MeAHaAbHOH CTopoHbi OCHOBaHHH nOABH>KHOrO 
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najibua pacnojio>KeH BOcnpHHHMaiomHH annapaT ceHCHJiJibi MM, HHHcpBHpycMOH 
2 MexaHopeuenTopHbiMH KjicTKa mh. 

C jiaTepajibHoft cTopoHbi ocHOBaHHH noABH>KHoro najibua y H. asiaticum, 
H. punctata h /. persulcatus pacnojio>KeH BOcnpHHHMaiomHH annapaT ceH- 
cnjuibi JIM, HHHepBnpyeMon 1 MexaHopeuenTopHon kjictkoh. 3ra ceHcnjuia He o6Ha- 
py>KeHa y B. microplus n D. variabilis. Hajmnne ceHcnjuibi JIM y H3yneHHbix h3mh 
bhaob, othochluhxch k pa3HbiM no/tceMeHCTBaM h po/taM, jtaeT ocHOBaHne npe^nojia- 
raTb, mto «OTcyTCTBne» AaHHon ceHcnjuibi y B. microplus n D. variabilis o6t>hchh- 
eTcn He^ocTaTOMHOH H3yqeHHOCTbio xejmuep sthx bhaob. 

Pa3JiHnnn Me>KAy H3yneHHbiMH BH/taMH Ha6jiKmaiOTCH b ceHcnjuiax He- 

noABH>KHoro najibua. Y B. microplus, D. variabilis n H. asiaticum 3j;ecb 4 ceH- 
cnjijibi b KOTopbix 2, 2, 4 h 5 qyBCTBHTejibHbix kjictok. Y H. punctata 3jiech 
TO>Ke 4 ceHcnjuibi */)7, ho b oahoh H3 hhx Ha 1 qyBCTBHTejibHyio KJicTKy MeHbrne 
(1, 2, 4 h 5). Y I. persulcatus b HenoABH>KHOM najibue 5 ceHcnjui */)7, b KOTopbix 
2, 2, 4, 4 h 5 qyBCTBHTejibHbix KjieTOK. 
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STRUCTURE OF CHELICERAL SENSILLAE OF THE IXODID TICKS HAEMAPHYSALIS 
PUNCTATA AND IXODES PERSULCATUS 

S. N. Danilov 

SUMMARY 

Cheliceral sensillae of the ixodid ticks Haemaphysalis punctata and Ixodes persulcatus were 
studied by means of scanning and transmission electron microscopy. In each chelicera of H. punctata 
there were found 11 sensillae which contain 29 sensory cells. In /. persulcatus there were found 
12 sensillae with 34 sensory cells. 



BKJieHKa k ct. C. H. /JaHHJioBa 



Phc. 2. XejiHuepajibHbie ceHCHJiJibi H. punctata. 

t — riajibiibi xejiHuepbi, X8100; 2 — 3 y 6 eu noABH>KHoro najibua, X 14 000; 3 — ceHCHjuia TIC, X6l 000; 4 — ceH- 
CHjyibi 3y6ixa noABH> kho ro najibua, X25 000; 5 — ceHCHjuia I7C, cpe3 npoKCHMajibHee cpe3a Ha pwc.2,4; X23 000; 
6 — ceHCHjuia MM, X 19 000; 7 — ceHCHjuia JIM, X 10 300; 8 — ceHCHJiJibi HenojiB h>khoto najibixa, X35 200: 
ec —ryOnaTbiH cjioh, 3nn — 3 y 6 eu noABH>KHoro najibua, JIM — jiaTepajibHaa MexaHopeuenTopHaa ceHCHjuia, 
MM — MeAwajibHan MexaHopeuenTopHaa ceHCHjuia, nti — HenoABHJKHbiH najieu, nn — nOABHJKHblH najieu. 

OcTajibHbie o 6 o 3 HaneHHH, KaK Ha pnc. 1. 
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Phc. 4. XejiHuepajibHbie ceHCHJiJibi I. persulcatus. 

/ — najibubi xejiHuepbi, X1060; 2 3 y 6 eu hoabhjkhoto najibua, X 14 400; 3 -- ceHCHJiJia JIM, X5I00; 4 — 
ceHCHJiJibi 3 y 6 ua noABH>KHoro najibua, X 25 000; 5 — cchchjiji a FIC, cpe 3 npoKCHMajibHee cpe 3 a Ha pwc. 4 , X30 000; 
6 — ceHCHJuia MM, X6600; 7 — ceHCHJiJibi HenoABHWHOro najibua, X26 400. 

0603HaMeHHH, Kan Ha pnc. I h 2. 


